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1. Moplakec eéetaoelc - MeBodoloylec

1.1. M€Bodo¢ Baolopgvn otov avaotpodo vBpLdlopo

Napouaciaon MeBodou Anotéeopa
I 1T T &5 * Evrtoruopog SNPs (single nucleotide

biotinylated GenlID primers

el

l target gene amplification with

polymorphism)

* Evtomouog petaAaywv oe opoluyn

£ ™S . R
o PRIR " o L P ) kaw etepoluyn kataotaaon
TR —— XpNOWOmOLELTaL KUPLWG:
@/ NN @ NN

* JTOV HOPLaKO €Aeyxo yia FMF (Familial

detection of biotinylated PCR-product (amplicon)
by reverse hybridisation

color formation by
chromogenic substrate

Mediterranean Fever)

* 2ToV popLako €Aeyxo Bpoufodliag-

biotinylated amplicon

>
L 1
———= kapdayyelakol kKivduvou
target-specific
oligonucleotide probe precipitate
1,
* 2Tnvyovotunnon HLA-B27
= 0 e
® Biotin streptavidin-
sequencespeciic DNABIObes p Toc N i LS https://www.aid-diagnostika.com/en/kits/molecular-biologic-assay/method
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1. 1. MopLlakec e€etaoelc - MeBodoAoyLeC
1.2. Real Time PCR

I"ME
A rhAmp SNP Assay [l i
(target specific components) X

e EUKOAN KaL ypriyopn TpOETOLLQOLO,
avtdpaocswv PCR

e Evtoruopog SNP ue tn xprion pwkpnc
noootntac DNA

rhAmp SNP -

Reponer Mix Universal probe 1 J Universal forward
primer
: components) Universal probe 2

rhAmp SNP
Master Mix = O

{universal componants). Taq polymerase RNase H2

Purified DNA sample

B e EVTOTULONOC peTarlaywy og opoluyn
o Aol 2 Kat etepoluyn Katdotaon
e * XapakTtnpLopoc aAAnAiwy Tou

Hatara

VEVETIKOU TOmou Twv HLA gen complex

* MeBodoAoyia mou alomoleital Ko
oTnVv LoAoyla

e ETITPEMEL TOV TAUTOXPOVO EVIOTILOUO

Flgure:A.. Real T/me.P.CR Workf/owfor MEPLOP LOMéVOU OlpL@LlOL') SNP

genotyping B.Amplification plot

dep ICtlng genOty p /I’Ig f@SU/tS by Rea/ https://www.agilent.com/cs/library/br
Time PCR d etection. ochures/brochure-gpcr-reagents-5994-

1166EN-agilent.pdf
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1. Moplakec e€etaoelc - MeBodoloyiec
1.3.NGS vs AAAnAouxnon kata Sanger

AN\nAouxnon katd Sanger

Reagents @ Primer annealing and chain extension @ ddNTP binding and chain termination ,
S . > MAgovektriuata
LU CTPTTTTTTTTTTY 4 L © / : : :
dar v G, e © 09, a ? - * [PHYOPO, OLKOVOULKO, QUTOTEAECHATIKO Yial UIKPES
O © 06 o6 &l k. nfiTm TEEPLOXEG TOU YOVIOLWUATOC
Polimerase dNTPs Primers \ \ 1 “ l ddNTPs stops chain extention , ,
T4,y OO rrrr/ W—— el * EykaBLdpupeVo MPWTOKOANO
*  AmArf avaAuon anoTeEAECUATOC
@ Fluorescently labelled DNA sample @ Capillary gel eIectroPhoresis and @ Sequence analysis and reconstruction
' fluorescence detection GACTABTETD . E)\EVX(’)MEVO Mévgeoq 500_700 bpS
”I”””“”””I”“””: DNA Sample .
gpaRaRRRRRRRRRRRRRRREL ") l /\\J%W\”\ I\ M&:LOVSKTﬁI-lOlTOL
RRRRRRRRRRRRRRRRE. C) e a0 = . ' '
v ‘ 1 Nucleotide 10 e XaunAn evawBnoia  (~15-20% VAF  oplo
aAVvVYVEUO
T Laser X )
D r :755— ’ ’ ’
o [t} - = X e XapnAn avakaAumrtikr duvatotnta

e Jxebov adlvatoc o €AeyxoC OAOKANPNG TNG
aAAnAouxiag evog yovidiou

Crossley, B. M. et al. J. Vet. Diagnostic Investig. (2020)



1. Moplakec e€etaoelc - MeBodoloyiec
1.3.NGS vs AAAnAoUxnon kata Sanger

RNA DNA
VN NN — D000
Fragmented DNA
l Attach Adapters, PCR
—_— —
[ | aaa—
\ J
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|

Sequence Library Insert
== ==

-

i
I
!
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-
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ST e meme e .

Read Alignment/Assembly

Next Generation Sequencing
AMnAouxnon Néag Meviag
MAgovekTpaTa

*  YYnAn evawoBnoia (pueyalo BaBog avayvwong-eviomopoc
HETAAAQYWVY 0€ TT0000TO 1% )

*  YYnAn avakaAumtikr Sduvatotnta
*  Meyalog 6ykog mapayopevwy Sedopuevwy

*  Tauvtoxpovn aAAnAouxnon MoAATAWY SELYUATWVY

Mewovektriipata

* ‘OxLTOOO0 OlKOVOULKO YLt aAAnAouxnon Alywv otoxwv (1-20
yovidia)

*  XpOoVIKA PEYAAUTEPO MPWTOKOANO

* [o oVVBeTN avAAuon AMOTEAECUATWY

Head SR, et al. Biotechniques, 2014



1. Moplakec e€etaoelc - MeBodoloyieg

1.4. Targeted Sequencing vs Whole Exome vs Whole Genome

Targeted Sequencing (TS)

Whole Exome Sequencin

ES Whole Genome Sequencing (WGS)

Geng 1 Gane 2
— - —_ _—
Selection (capture): Selection (capture): No selection:
Panel of genes of interest All exons of all known genes Entire human DNA analyzed
(typically 20-200 predefined genes) (1.5-2% of all human DNA) Including introns, RNA genes, etc.
* greatest sequencing depth® « variable read depth at boundaries » moderate read depth*
+ most cost effective + greater sequencing depth* = similar read depth throughout
« more cost effective

* may also detect copy number

variants and repeat expansions
* higher price
Fixed selection of genes,

Subsequent in silico selection of genes/gene list(s) of interest
analysis cannot be expanded

(but entire dataset generated: analysis can be expanded to other genes)

20-30x

BaBog kaAuvyng: 200-300x

10-20x

Gorcenco S, et al. Parkinsonism
Relat Disord, 2020



1. MopLakec e€etaoelc - MeBodoloyieg
1.4. Next Generation Sequencing
Workflow

Sample Extraction Library preparation Sequencing Data Analysis Final Results
and QC

Add sequencing adapters and prepare Transfer libraries 1o the flow cell Process and annotate data, reporting

Purify, quantify and assess quali ;
Wt Quantey oy libraries for sequencing and sequence genomic variants

Interprat and report biological context

QiaSeq Targeted DNA Custom Panel Manual
https.//www.qiagen.com/us/products/discovery-and-translational-research/next-generation-
sequencing/dna-sequencing/somatic-panels/qiaseq-targeted-dna-custom-panels



1. Moplakec e€etaoelc - MeBodoloyieg
1.4.Next Generation Sequencing
Kataokeun BiBAL0Onkwv

DNA
l Fragmentation Principle of variant detection with UMIs
w 5'
=) T WT Mutant
Library construction with UMI A
and sample indexing N
5 l UMI attachment
e A o aba
N
w AN —_— 5 l Amplification
Target enrichment b </
l Single Primer Extensyion ?h ok i
N =
5! e— +* D
= = i
N
Sample indexing and ik
amplification N
. False variant is present in some True variant is present in all
O —————— vr p— fragments carrying the same UMI fragments carrying the same UMI
s —
Sequencing-ready
ibrary
==
UMI: Unique molecular index  UP: Universal primer
: Gene specific primer 5IP: Sample index primer

FP: Forward primer

QiaSeq Targeted DNA Custom Panel Manual
https.//www.qiagen.com/us/products/discovery-and-translational-research/next-generation-
sequencing/dna-sequencing/somatic-panels/qiaseq-targeted-dna-custom-panels



2. AutodAeyuovwodn Noonhuata

Xwpilovtal og 3 katnyoplec:
* |vtepdepovonabeleg : SAVI, CANDLE
» Awatapaxeg tov pAeypovoowpatog: FMF, CAPS, NLRC4 , PAPA Syndrome

» Awatapaxec vnep-evepyomnoinong tou NFkB povomnatio: TRAPS, Blau Syndrome, Haploinsufficiency
of A20, DIRA, DITRA

» AutodAeypovwdelg datapaxec oxeTllOpeveg pe AAAoug pnxaviopolc: MKD, DADA?2

e AmoppuBuLon unxaviopwy tTnc GuoLknc avoaotag

* [leplodika emecodia pAeypovwdwy amokploewv (Un Aotpwdouc attooyiac)

e JuumTwUaToAoyia:
* [upetog, e€avOnua, apbpadyia, payoelditida, aonmrn unviyytda, mAeUpLTLK) cuAAoYN
* Agudadevonabela, omAnvoueyaleia
» Aegutepoyevnc apulosidwon

* H evapén elval cuvnBwc oe veapn nAkia

* Auvénuevol deiktec pAeyuovnc (CRP, ESR) katd tn SLapkeLla TwV KPLOEWVY Nigrovic, et af, UpToDate, 2018,



2. AutodAeyuovwodn Noonuata

Table 2 New Eurofever/PRINTO classification criteria for hereditary recurrent fevers and their performance in the 281 patients with consensus

CAPS

FMF

TRAPS

MKD

Presence of a confirmatory NLRP3

genotype™ and at least one among the

following:

» Urticarial rash.

» Red eye (conjunctivitis, episcleritis,
uveitis).

» Neurosensorial hearing loss.

OR

Presence of not confirmatory NLRP3

genotypet and at least two among the

following:

» Urticarial rash.

» Red eye (conjunctivitis, episcleritis,
uveitis).

» Neurosensorial hearing loss.

Sensitivity: 1
Specificity: 1
Accuracy: 1

Presence of confirmatory MEFV
genotype™® and at least one among the
following:

» Duration of episodes 1-3 days.

» Arthritis.

» Chest pain.

» Abdominal pain.

OR

Presence of not confirmatory MEFV
genotypet and at /east two among the
following:

» Duration of episodes 1-3 days.

»  Arthritis.

» Chest pain.

» Abdominal pain.

Sensitivity: 0.94
Specificity: 0.95
Accuracy: 0.98

Presence of confirmatory TNFRSF1A genotype*

and at least one among the following:
» Duration of episodes >7 days.

» Myalgia.

» Migratory rash.

» Periorbital oedema.

» Relatives affected.

OR

Presence of a not confirmatory TNFRSF1A

genotypet and at /east two among the
following:

Duration of episodes =7 days.
Myalgia.

Migratory rash.

Periorbital oedema.

Relatives affected.

Sensitivity: 0.95
Specificity: 0.99
Accuracy: 0.99

vyVyVYyYVYY

Presence of a confirmatory MVK
genotype* and at least one among the
following:

» Gastrointestinal symptoms.

» Cervical lymphadenitis.

» Aphthous stomatitis.

Sensitivity: 0.98
Specificity: 1
Accuracy: 1

Gattorno M, Hofer M, Federici S, et al. Ann

Rheum Dis 2019;



2. AutodAeyuovwodn Noonhuata

Summary of t

Cytosolic sensors

Inflammasomes

Y
1\

\

\\
\ '~
\

\
~

Cytokine
receptors

Others

<

he diseases

pY

Blau syndrome NOD2

SAVI

FMF
CAPS
AIFEC
PAPA
MKD/HID
DIRA
DITRA
TRAP
CANDLE
DADA2

STING

Pyrin V
NLRP3 [

NLRC4

PSPTIP1

MVK

IL1RN

IL36RN

TNFRN

PSMB8 ~ Proteasome

ADAZ2 ~ Macrophage TNF

IFN

UIS 2017. J Clin Immunol. 2018



2. AutodAeyuovwodn Noonhuata
2.1 NGS ota AutopAeypovwdn Noonuata

Tovidio Ixetilopevo ZUvdpouo Movondrtt
MEFV Familial Mediterranean fever (FMF) Inflammasomes
MVK Mevalonate kinase deficiency/Hyper IgD syndrome (MVK/HIDS) Inflammasomes
NLRC4 NLRC4 macrophage activation syndrome/ familial cold autoinflammatory syndrome 4  Inflammasomes

(MAS/FCAS4)

PSTPIP1 Pyogenic arthritis, pyoderma gangrenosum and acne syndrome (PAPA) Inflammasomes
NLRP3 Cryopyrin-associated periodic syndromes (FCAS, MWS, NOMID/CINCA) Inflammasomes

NLRP12 Familial cold autoinflammatory syndrome 2 (FCAS2) Inflammasomes

IL36RN Deficiency of IL-36-receptor antagonist (DITRA) NFkB Pathway
TNFRSF1A TNFR1-associated periodic syndrome (TRAPS) NFkB Pathway
NOD2 Blau syndrome/early-onset sarcoidosis (Blau syndrome) NFkB Pathway
TNFAIP3 Haploinsufficiency of A20 (HA20) NFkB Pathway

PSMBS8 Proteasome-Associated Autoinflammatory Syndromes (PRAAS) INF Pathway

ADA2/CECR1 Deficiency of adenosine deaminase 2 (DADA2) TNF pathway

CARD14 CARD14-mediated psoriasis (CAMPS/PSORS2) Autoinflammation
ELANE ELANE-related neutropenia Autoinflammation

TRNT1 Sideroblastic anaemia with immunodeficiency, fevers and developmental delay (SIFD) Autoinflammation
LPIN2 LPIN2 deficiency/ Majeed syndrome - CRMO Autoinflammation

Epyaotipto MadoAoyikn¢ Quatodoyiag, Epyaotripto
Meprodikwv Mupetwy, latpikn ZxoAn EKMA



2. Autoinflammatory Diseases
2.2. Neotepa dedopeva amno tnv eruotnpovikn BLBAoypadia

Clinical Rheumatology (2020) 39:3733-3745
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Genetic panel screening in patients with clinically
unclassified systemic autoinflammatory diseases
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Abstract

Objective Systemic autoinflammatory diseases (SAIDs) may not always present with typical clinical findings of a monogenic
disease. We aimed to genetically screen and diagnose these clinically unclassified patients by next-generation sequencing (NGS)
analysis.

Method A total of 64 patients who had clinical findings of a periodic fever syndrome but did not meet the clinical diagnostic
criteria for any SAID or had clinical findings for more than one monogenic SAID were identified as “clinically unclassified
SAIDs.” NGS panel analysis, including 16 genes, was performed in these patients. Patients, who could not be classified as one of
the defined SAID after the result of the NGS gene analysis, were identified as “undefined SAID.”

Results The most common autoinflammatory symptoms in unclassified SAID patients were abdominal pain (60.9%), arthralgia
(48.4%), urticarial rash (43.8%), myalgia (40.6%), oral aphthae (28.1%), and conjunctivitis (20.3%), respectively. In the result of
the NGS gene panel screening, pathogenic, likely pathogenic variants, or VUS (variants of uncertain significance) were detected
in 36 of 64 patients in at least one gene in the NGS panel. A total of 15 patients were diagnosed with a monogenic SAID
according to both phenotypic and genotypic data; 12 patients as FMF, two patients as FCAS, and one patient as TRAPS,
respectively. A total of 49 patients who did not meet the classification criteria including genetic results for a monogenic SAID
were followed as undefined SAID.

MeAétn 64 otopwv pe  adldyvwaoto
auTtoPpAeyHOVWEEC vOonua agLomoLwvtag Eva

naveA 16 yovidiwv pe tn xprion NGS

e Jupnépaopa: H xprion tou NGS o€

ouvOUQOUO HE €va €upu TIAVEA yovidlwv
asla  yw

avéavel T  OLAYVWOTLKN

oplopEVOUC aoBeveic pe  adlayvwoto

autopAeypovwdec voonpuata

Demir F, et al. Clin Rheumatol. 2020
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2. Autoinflammatory Diseases
2.2. Neotepa dedopeva amno tnv eruotnpovikn BLBAoypadia
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Is gene panel sequencing more efficient than clinical-based gene
sequencing to diagnose autoinflammatory diseases? A randomized

study
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Summary

The aim of this study was to compare the effectiveness of the gene-panel
next-generation sequencing (NGS) strategy versus the clinical-based gene
Sanger sequencing for the genetic diagnosis of autoinflammatory diseases
(AIDs). Secondary goals were to describe the gene and mutation distribu-
tion in AID patients and to evaluate the impact of the genetic report on
the patient’s medical care and treatment. Patients with AID symptoms
were enrolled prospectively and randomized to two arms, NGS (n = 99)
(32-55 genes) and Sanger sequencing (n = 197) (one to four genes). Geno-
types were classified as ‘consistent/confirmatory’ ‘uncertain significance’ or
‘non-contributory’ The proportion of patients with pathogenic genotypes
concordant with the AID phenotype (consistent/confirmatory) was signifi-
cantly higher with NGS than Sanger sequencing [10 of 99 (10-1%) versus
eight of 197 (41%)]. MEFV, ADA2 and MVK were the most represented
genes with a consistent/confirmed genotype, whereas MEFV, NLRP3, NOD2
and TNFRSFIA were found in the ‘uncertain significance’ genotypes. Six
months after the genetic report was sent, 54 of 128 (42.2%) patients had
received effective treatment for their symptoms; 13 of 128 (10-2%) had
started treatment after the genetic study. For 59 of 128 (46%) patients,
the results had an impact on their overall care, independent of sequencing
group and diagnostic conclusion. Targeted NGS improved the diagnosis
and global care of patients with AIDs.

Keywords: genetic testing, hereditary autoinflammatory diseases, Sanger

SO T B e P —

ZtoxotL

* 32 vyovidla (NGS) vs 4 yovibia (Sanger)

* MeAetn og 100 kat 200 aoBeveig, avtiotola
ZUUMEPATUOTA

* Me tn xpnon &vog mavel yovidiwv kat tn xpnon NGS auvénbnke n
StayvwoTtikr wxL 2,5 dopéeg

* 10.1% SrayvwoBeévteg pe NGS
* 4.1% dlayvwoBevteg e Sanger
* H otoxeuvpévn aAAndouxnon ue NGS umopet va BeAtwoel tn

Stayvwon autopAeypuovwdwy voonuatwy

Rama M, et al. Clin Exp Immunol. 2021



3. Nwc¢ a&LoAoyeLtal To anoteAeouQ;
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3. Nwc¢ aéloAoyeital To amoteAeoua;
3.1 Baoelg yevetlkwy dedouEVWY

" varsome | PSTPIP1:c.835C>T hgl9 ~  Search Editions- Aboutr Community News~ Demo Sign in Join
chr15-77324732-C-T (PSTPIP1:p.P2795) 4 Submitto ClinVar ] [ Link publication % AP Link
' ! - . ) S o
General Information SNV Germline Classification Frequencies Conservation Scores Structural Variants &=
PSTPIP1(NM_003978.5):c.835C>T exomes: (cov: 54.2) phyloP100: 7
(p.Pro279Ser) points = 2P- 1B genomes: (cov: 34.2)
Genes Transcripts In-Silico Predictors PP3: Supporti... Beacon Network
PSTPIP1 % NM_003978.5 -
MANE Select I — 2|
Community Contributions Region Browser = Protein Viewer @
Publications (3] Expression Data
Variant: 0 Top: whole_blood
Gene: 117 Tissues: 54
Variant Explain
Chromosome Position REF Sequence ALT Sequence Variant type Cytoband HGVS Gene symbol
chr16 77324732 Cc T SNV 156924.3 PSTPIP1(NM_003978.5):c.835C>T PSTPIP1
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This variant has been viewed 12 times on VarSome.

Feedback Cite VarSome



3. Nwc¢ a&LoAoyeital To AMoTEAECUQ;
3.1 Baoelc yevetikwyv 6edouevwy

ANOTEAEZMATA:

AviyvelBnkav oL ntapakdtw voukAeotidikég mapailayég mouv aAldaouv tnv aAAnAouyia Tng NPWTIEivng:

Zuyvoétnta ZuvoAwkn
Tovidio revetkn NapaAiayq* Apwofiky KAwikn Inpacia aAAnAopdpdou KGAuyn

lovétunog aAAayh OTOV YEVIKO Béong

PSTPIP1 Cerepotuywria ) w Abteukpiviotng C_ 0.000001 0%
NM_0039787 1c.835C>T KAwtkig
Inpaociag
CARD14 Etepoluywrtia E422K Mn ntaBoyévog 0.0228 245

NM _001366385:exon12:c.1264G>A

[*ovouaroAoyia yovisiwy kat napaAdaywv olupwva ue tig 06nyies touv Human Genome Variation Society (HGVS). BiBAwoypagia: Den, Dunnen, J.T.,
Dalgleish, R., Maglott, D.R., Hart, R.K., Greenblatt, M.S., McGowan-Jordan, J., Roux, A.-F., Smith, T., Antonarakis, S.E. and Taschner, P.E. (2016), HGVS
Recommendations for the Description of Sequence Variants: 2016 Update. Human Mutation, 37: 564-569. doi:10.1002/humu.22981]

IYMMNEPAIMATA:

AvixvetBnkav 2 petallayég os erepoluywtia ota yoviSia PSTPIP1 kai CARD14.

H petaAAayry NM_003978:exon11:c.835C>T nou avixvelBnke oe erepoluywrtia oto £§6vio 11 tou yoviSiou
PSTPIP1, Bswpeital adieukpiviotng KAWIKAG onpaciag and Tig yevetikéc Baaeic SeSopévwy, evi) Sv urtdpyouv
avadopég oTNV ENLOTNHOVIKA. To yovidio PSTPIP1 akoAouBei ‘no kAnpovéunong kat
naBoyoveg petalAayég tou yovidiou oxetilovral pe tnv epddvion T0U BUVEPOHD
H petalhayry NM_001366385:exon12:c.1264G>A mou avixveuBnke oe etepoluywrtia oto e§6vio 12 tou yovidiou
CARD14 &ev oxetiletal pe v ekSAAWON CUPMTWHATWY AUTODAEYHOVWEWY CUVSPOHWY, KABWG OL YEVETIKES
Bdoelg dedopévwy kat n oxetikr BBAoypadia tnv a§lodoyolv wg abwa petaAAayr, WoTOCO EXEL OUCXETLOTEL LE
YEVETLKN tpodLdBeon otnv Ywplaoikd vooo (2).

MNa tnv Stdyvwon anatteital n cuvektipnon tng KAWIKAG ElkOvVag tng acBevolq.
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* ¢.835C>T = H kutooivn (C) otn B€on 835 avikatootadnke ano
Bupuivn (T)

e P279S 2> H MpoAivn (P) avtikataotddnke amno Iepivn (S)

* Adieukpiviotng KAwikng Znpaciag = dev umtapyxouv dsdopéva pn
maBoyévelog

* Mn naBoyovog = OL yeveTIKEC BAoELG SESOUEVWV TNV KPLVOUV WC
aBwa petaAlayn N epdavilet vPnAn cuxvotnta epdAaviong otov
YEVIKO MANOUGOUO

* AF 2 ouyvotnta epdaviong otov Yeviko mAnbuopo
0.02 =2%

0.000001=0.0001%

* KaAuyn 0éong—> nooeg popég aAAnlouxnBnke n Baon

*  AUTOOCWMLKOG EMLKPATIG TUTIOG KANPOVOUNOoNG = apKEL N
KANpovounon vog Kol LOvVo yovidiou amo tov €va yovea,
TIPOKELUEVOU Vo ekONAWOEL n aloBEvela



3. Nwc a&loAoyeital To anotéAeoua;

3.2.'Eva mapadeypa KAWLKOU cuvOPOUOU UE OTIAVLO ELPNATA
YoVLOLaKOU €AEYXOU

MEPLOTATLKO QIO TO THHMOL MOLG

* AcBevnc 17 etwv

* Me mteplodika epmupeta po 10etiac

* Mn SLayVWOUEVO LoVoYyoVvLOLaKO auTopAeypovwdeC voonua
* e Udeon peTA amo xpnon canakinumab (5 eTtwv)

* YITOTpOTMN TNG vooou ota 17 €1n



3. Nwc a&loAoyeital To anoteAeouQ;

3.2.'Eva mapadeLlypa KAWVLKOU cUVOPOOU UE OTIAVLA EVPN AT
YOVLOLAKOU EAEYXOU

Evtomiotnke n petaAAayn P279S
Tou yovibiou PSTPIP1

KAnpovopeital e QUTOCWULKO
ETIKPOLTH) TPOTIO

Aev €xeL meplypadel otn
BBAloypadia

OL yeveTlkEC Baoelg SbedopEvwy
TN Yapoaktnpilouv wg
AbLeukpiviotng KALVIKAG
nuooiog

In silico peA€tn pog umootnpilel
NwC¢ €lvat aboyovoc

p. P279S *

p. A230T
p.D246N  p.E256G  p.D266N p.GA03R
p.E250K  p.E257K  p.E277D p.R405C

p.E250Q  P.G258A

PEST

Ewkova 1: H npwrteivn PSTPIP1 kat ot uetaAAayEg mou eu@avilet

PSTPIP1 | Exon | PolyPhen2 | PolyPhen2 | SIFT
Gene HumbDiv HumVar score
Mutation
P279S 11 0.995 0.753 0.036
E277D |11 0.698 0.218 0.36
E250Q |11 0.985 0.974 0.00
E250K 11 0.993 0.991 0.00
A230T |10 0.007 0.032 0.11

NMivakac 1: Skop nadoyéveiag oe 3

urnoAoytotika epyadeio mpoBAeYnNG tne

enidpaonc piog uetaddayng otnv Asitoupyio
TNG MOPAYOUEVNC MPWTELVNC. SUYKPLON LE
YVWOoTEC uetaAdayec tou PSTPIPI.

Ewkova 2: In silico ueAétn tng uetaidaync.

Chatzis L. et al. manuscript under revision



3. Nwc a&loAoyeital To anotéAeoua;

3.2.'Eva mapadeypa KAWLKOU cuvOPOUOU UE OTIAVLO ELPNATA
YoVLOLaKOU €AEYXOU
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* Ta oubetepOPLAa Tou acBevn Katd TNV Kpilon
eudavitouvv avénuevo moocooto NETs

 Tao NETs avta eivat Stakoopnpeva pe IL-18

NET release (%)

= [0 ]
o
o
1

G ctri PAPA crisis

Chatzis L. et al. manuscript under revision
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Concise report

Molecular and clinical spectrum of four pedigrees of
TRAPS in Greece: results from a national referral
center

Adrianos Nezos’, Ourania D. Argyropoulou’, Eleni Klinaki?, Nikolaos Marketos?,
Panagiota Karagianni', Elias Eliopoulos*, Panayiotis Vlachoyiannopoulos’,
Despoina N. Maritsi? and Athanasios G. Tzioufas'

Abstract

Obijective. Tumor necrosis factor receptor-associated periodic syndrome (TRAPS) is a rare autosomal dominantly
inherited autoinflammatory disease caused by mutations of the TNFRSF1A gene. To address the association between
TNFRSF1A mutations and clinical phenotype, we analyzed four pedigrees of TRAPS patients.

Methods. Four Greek patients with TRAPS-like clinical features were screened for TNFRSF1A mutations by sequencing
exons 2, 3 and 4. Following positive testing, twenty-two members of their families were also genetically and clinically
screened.

Results. Twenty-six members of four unrelated Greek families were investigated. The C73Y (c.305G>A) mutation of the
TNFRSF1A gene was identified in five patients, with two of the five carrying a concomitant R92Q variation. We also
identified seven C73W (c.306C>G), two T50M (c.236C=>T) and seven R92Q (c.362G>A) carriers. Symptoms varied and
the C73Y, C73W and T50M mutations were associated with the most severe clinical manifestations. The R92Q pheno-
type ranged from asymptomatic to mild disease. Molecular modelling linked pathogenicity with aberrant TNFRSF1A
disulphide bond formation.

Conclusion. In this first pedigree analysis of TRAPS in Greece, we identified the rare C73Y TNFRSF1A mutation. A wide
clinical spectrum was observed with the C73Y, C73W and T50M mutations that affect TNFRSF1A disulphide bonds and
are associated with worse symptoms.

Key words: tumor necrosis factor receptor-associated periodic syndrome (TRAPS), gene mutations, clinical
phenotypes, molecular modelling

e Mla oTavLa

LETaAAQyN

XQPAKTNPLOTNKE KATA TN VEVETLKN

avalvon tou TNFRSF1A yovidiou

o€ 4 owkoyevelec otnv EANada

e H petaAayn C73Y oto TNFRSF1A

YOVIOLO OUOYXETLOTNKE

ue Boapu

KAWVLKO PalvOTUTO TOU OuvOPOUOU

TRAPS

Nezos A et al. Rheumatology, 2020



ZWUATIKEC petalayec ota AutopAsypovwdn Noonpuata

* Mot cwpaTikn peTtaAAaén nieplypadel omtotadnmote HetaAAayr mou
OUMBOLVEL OE CWUATLKOUC LOTOUC LETA TN YoVipoTolnon. AUTEC ol
netaAAdéelc 6ev adopouV TN YOUETLKN OELPA KOl KOTO CUVETIELOL OEV
netaBLBalovtal octouc amoyovouc.

TET2-Driver and NLRC4-Passenger Variants
in Adult-Onset Autoinflammation
TO THE EDITOR: Somatic mosaicism causing au- expansion remain enigmatic. We describe the

toinflammatory diseases is increasingly recog- case of a patient who underwent surgical resec-
nized,' but the onset and mechanisms of clonal tion and chemotherapy for Ewing’s sarcoma at

Figure 1 (facing page). Clinical, Laboratory, and Genetic Findings.

Panel A shows selected clinical findings (urticaria and pleuropericarditis [on a combined fluorodeoxyglucose positron-emission tomo-
graphic and computed tomographic image] at time point e, shown in Panels B and D) and histologic findings (skin-biopsy sample with
prominent neutrophils in the dermis [arrows], and bone marrow-biopsy sample with a hypercellular myeloid compartment, immature
mononuclear cells, and mature polynuclear cells [arrow indicates mitosis], both at time point d). Hematoxylin and eosin staining was
used to evaluate the biopsy samples. Panel B shows levels of C-reactive protein, total white cells, neutrophils, interleukin-18, and inter-
leukin-1 receptor antagonist over time with indicated time points (a through f). EBV denotes Epstein—Barr virus. Panel C shows pedigree
information (left) and the results of Sanger sequencing (right). For the pedigree information, squares indicate male family members,
and circles female members; the solid circle represents the patient. Panel D shows variant allele fraction over time in different cell types
for NLRC4 (upper graph) and TET2 (lower graph) (ClinVar accession numbers, SCV003803080 and SCV003803079). Panel E shows the
results of genotyping of 19 of 20 selected single T cells obtained at 30.6 years of age.

N ENGL ) MED 388,17 NEJM.ORG APRIL 27, 2023

The New England Journal of Medicine
Downloaded from nejm.org by PANAGIOTIS SKENDROS on April 28, 2023. For personal use only. No other uses without permission.
Copyright © 2023 Massachusetts Medical Society. All rights reserved.

Autoinflammatory disorders

Low-ratio somatic NLRC4 mutation causes late-onset 2o
autoinflammatory disease

JunWang'- 2, Qiao Ye ?, @ Wenjie Zheng , Xiaomin Yu ?, Fang Luo 3, Ran Fang ' - 2, Yaoyao Shan *, Zhijun Du

Pui Y Lee ®, Taijie Jin ,Qing Zhou!
Correspondence to Dr Qing Zhou, Zhejiang University, Hangzhou, Zhejiang, China; zhouq2(@zju.edu.cn; Dr Taijie Jin, Zhejiang University,
Hangzhou, Zhejiang, China; jintaijie(@zju.edu.cn

Abstract
Objectives We aim to investigate the genetic basis of a case of late-onset autoinflammatory disease characterised by arthritis,
recurrent fever and skin rashes.

Methods We performed whole-exome/genome sequencing and digital droplet PCR (ddPCR) to identify the pathogenic somatic
mutation. We used single-cell RNA sequencing (scRNA-seq), intracellular cytokine staining, quantitative PCR,
immunohistochemistry and western blotting to define inflammatory signatures and to explore the pathogenic mechanism.

Results We identified a somatic mutation in NLRC4 (p.His443GIn) with the highest mosaicism ratio in the patient’s monocytes
(5.69%). The somatic mutation resulted in constitutive NLRC4 activation, spontaneous apoptosis-associated speck-like protein
containing a C-terminal caspase recruitment domain (ASC) aggregation, caspase-1 hyperactivation and increased production of
interleukin (IL)-1B and IL-18. Moreover, we demonstrated effective suppression of inflammatory cytokine production by targeting
gasdermin D, an approach that could be considered as a novel treatment strategy for patients with NLRC4-associated
autoinflammatory syndrome.

Conclusions We reported a case of a late-onset autoinflammatory disease caused by a somatic NLRC4 mutation in a small subset of
leucocytes. We systemically analysed this condition at a single-cell transcriptomic level and revealed specific enhancement of

inflammatory response in myeloid cells.

http://dx.doi.org/10.1136/annrheumdis-2021-221708



Zuunepaouarta

e KaBe aoBevnc pe mMUPETO ayvwoTou attloAoyiac kat eplodkotnta Ba
NMPEMEL va UTMOPBAAETAL O HOPLOKO EAEyXO QUTOPAEYLOVWOWV
VOO LATWV

* O popLakoc eleyxoc Ba mpemeL va SlevepyEiTal UE TEXVIKEC €UPELOC
Baoeswc (rm.x. NGS ), kabwc:

A) Neec petallagelc nepypadovral kabnuepwva ota yovidia autd

B) H kKAwwn ewova twv aocBevwv pmopet va punv ouppadilel pe tnv

MEPLYPAPOEVN EWC TWPA

e TEAOC, N avadeltn vewv petarlatewyv erPardel tnv emPefaiwon tng
noBoyeVETLKNC TOUC AELToupyLlac, LECW N Vitro PEAETWV.






